Abstract We present images of an 83-year-old female with a history of osteoporosis and bilateral total knee replacement arthroplasty, referred for bone scintigraphy and singlephoton emission computed tomography (SPECT)/computed tomography (CT), owing to left knee pain. No trauma to, or intense exercise of, the knee was reported. The bone scan and SPECT/CT revealed a focally increased Tc-99m methylene diphosphonate (MDP) uptake in the medial cortex of the left femoral diaphysis with matched linear radiolucency on CT images. This was misinterpreted as atypical femoral stress fracture; however, focal stress reaction injury to the nutrient foramen was confirmed on contrast-enhanced magnetic resonance imaging.
An 83-year-old female with osteoporosis visited our hospital for examination of left knee pain from 2 weeks prior, without a previous history of trauma or excessive exercise. She had undergone bilateral total knee replacement arthroplasty surgery at another institute 3 years ago. Bone scintigraphy and single-photon emission computed tomography/ computed tomography (SPECT/CT) were performed on a hybrid SPECT/CT scanner (Symbia Intevo, Siemens Medical Solutions, IL), 3 h after injection of 925 MBq Tc-99m methylene diphosphonate (MDP). CT was performed using a 16-slice helical CT scanner with 110 KV and 30 mA in the AutomA mode. Attenuation-corrected SPECT images were reconstructed by Flash 3D algorithms (8 subsets and 3 iterations; Gaussian filter of 8.4). Bone scintigraphy and SPECT/CT revealed focally increased MDP uptake in the left femoral lateral condyle, which was possibly due to prosthesis loosening. Furthermore, there was a focally increased uptake in the medial cortex of the mid-shaft of left femur with matched linear radiolucency on CT images of SPECT/CT (arrow) (a: bone scan; b: axial CT, SPECT, and fusion SPECT/CT; c: coronal CT, SPECT, and fusion SPECT/CT). Based on the typical location, the classical bone scan findings of stress fracture (e.g., focal intense and fusiform cortical uptake), the concurrent CT abnormality on SPECT/CT, and the patient's history of osteoporosis, atypical left femoral stress fracture was suspected (1) (2) (3) (4) . Plain radiography, thin-section non-enhanced CT, and contrast-enhanced magnetic resonance imaging (MRI) of the left femur were requested for confirmation
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The institutional review board of our institute approved this retrospective study, and the requirement to obtain informed consent was waived. Fig. 2 On plain radiography, subtle focal radiolucency was noted in the medial cortex of the mid-shaft of the left femur (a). Conventional CT showed a permeative bony osteolytic change on the mid-shaft of left femur (b), which was confirmed on the MRI as a nutrient foramen with nutrient vessels rather than a fracture line. Additionally, on the fatsuppressed T2-weighted MRI (c), it was accompanied by focal cortical signal change and fluid collection along the periosteum, suggesting a stress reaction of a possibly impending fracture. Long bones are supplied by nutrient arteries that enter individual bones through the nutrient foramen (5). Previous studies have described the association of the nutrient foramen and longitudinal stress fractures (6) (7) (8) . The nutrient foramen may be a potentially weak area, and a stress fracture can initiate from the nutrient foramen or its vicinity. Rawson et al. reported a focal radioactive uptake at the nutrient foramen of the tibia in a 13-year-old male, with a presumed stress response or stress fracture (8) . Impending fracture is the destruction of bone mass before the appearance of a radiographic abnormality, and it stimulates the bone-remodeling processes to repair the microfracture (9) . Hence, a focally increased MDP uptake at the nutrient foramen of the left femur in this patient may be due to a stress response to a possible impending fracture with new bone formation (10). In this rare case, the focal increased MDP uptake at the nutrient foramen mimicked an atypical femoral stress fracture
